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•  Cetacean ear structures show strong evolutionary adaptations to 
underwater hearing. In toothed whales, other morphological 
elements, such as the mandibles and the associated acoustic fat, 
have acquired an acoustical function in the propagation of sound 
waves to the middle ear Ref. 
•  The original function of other structures such as the external 
auditory canal is therefore questioned. 
•  It is essential to clarify its functionality in order to understand 
how sound is perceived and to assess the impact of 
anthropogenic underwater sound. 
Material	  &	  Methods	  
•  digjdoigjdoi 
 
•  Anatomical dissection of the left external ear canal of a white-
beaked dolphin (Lagenorhynchus albirostris) in severe decay and 
a common minke whale (Balaenoptera acutorostrata) in fresh 
condition. 
•  Fixation in formaldehyde (3.5%); Embedding in parrafine; 
Histological cross-sections (8 µm thickness) 
•  Staining according to hematoxyline- eosine (HE) and Van Gieson 
protocol 
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Lumen: 
small, continuous 
no ear wax 
desquamated epithelial cells 
Wall: 
multilayered 
pigmented, stratified, 
squamous epithelium 
Surrounding tissues: 
organized glandular tissue 
numerous nerve fibers 
extensive blood supply 
connective tissue 
hyaline cartilage 
well-developed muscles 
Results	  
Conclusions	  
Lumen: 
 small to absent; 
ear wax 
Wall: 
multilayered; 
pigmented, stratified, 
squamous epithelium 
Surrounding tissues: 
organized glandular tissue 
numerous nerve fibers 
extensive blood supply 
connective tissue 
hyaline cartilage 
well-developed muscles 
Presence	  of	  numerous	  structures	  
with	  a	  morphological	  similarity	  to	  
lamellar	  corpuscles	  in	  the	  vicinity	  of	  
the	  external	  ear	  canal	  
Results	  (Con:nued)	  
Figure 1. Histological cross section 
(HE-staining) of the external ear canal (±5 cm 
below skin surface). A wide half-open 
cartilage arch (a) creates a lagoon in which 
the ear canal (b) is imbedded in adipose (c) 
and connective tissue (d). Also note the 
presence of striped muscle tissue (e). 
Scale bar = 2000 µm 
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Figure 2. Histological cross section (HE-
staining) of the external ear canal (±6 cm 
below skin surface). Part of the ear canal (a) 
is visible is the right top corner, with multiple 
lamellar structures (arrows) in the immediate 
vicinity. Connective tissue (b). 
Scale bar = 200 µm 
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Figure 3. Histological detail (HE-staining) of a grouping of three lamellar structures in the 
vicinity of the external ear. Scale bar = 100 µm 
Figure 5. Histological cross section (HE-
staining) of the external ear canal (±6 cm 
below skin surface). Presence of multiple 
solitary and grouped lamellar structures 
(arrows) in the vicinity of the ear canal (a). 
Blood vessel (b). Adipose tissue (c). 
Scale bar = 200 µm 
Figure 4. Histological detail (HE-staining) of 
a lamellar structure in the vicinity of the 
external ear (±6 cm below skin surface). 
Scale bar = 200 µm 
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•  In both species, the external ear 
canal was presented with a small 
to absent lumen. 
•  However, the blood supply, well-
developed muscles, active glands 
and numerous nerve fibers 
indicates some functionality. 
•  Presence of numerous structures 
with a morphological similarity to 
lamellar structures could advert to 
a functional structure 
Further	  direc:ons	  
•  Identifying the nature of the lamellar structures using immuno-
histochemical staining (Anti-Neuron Specific Enolasis; Anti-S-100) 
•  Visualizing the ultrastructure of lamellar structures (TEM, SEM) 
•  Mapping the abundance and topographical distribution of the 
lamellar structures 
•  Three-dimensionally reconstructing the fine microanatomy of the ear 
canal: mapping nerve fibers 
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1. White beaked dolphin (fig. 1,2) 
2. Common minke whale (fig 3,4,5): 
•  The function of these potential mechanoreceptors is not known. 
They could play a part in pressure and/or vibration perception 
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